A Horseman

Solution by Dr. Stan Hartzler     Archer City High School
A horseman starts from the rear of a column of troops, four miles long, and rides to the head of the column.  Then he forthwith rides back at the same rate to the rear.  During this time the column advances six miles.  How far does the horseman ride?    (from Denbow and Goedicke, 1959)

The representation of information is a popular topic among the learning scientists (cognitive psychologists).  How we represent unknowns in an algebra word problem appears to be a critical issue in this problem.  “Polya” strategies besides use of variable and  try equation are use of charts and draw a picture.



The leftmost rectangle represents the column of troops when the horseman began his ride.  The rectangle with lightly-dotted sides represents the position of the troops when the horseman is turning around.  The rightmost rectangle represents the troop column after the horseman has returned to the rear.

1.  Attempt to insert these distances into the drawing:


A.  The four-mile length of the column of troops (three labels).


B.  The six miles that the troops cover during this ride.


C.  D1 = distance that troops move during first part of the ride. 


D.  D2 = distance that troops move during second part of the ride.

When you have finished attempting these labels in the drawing above, check below.

NOW PEEK!
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2.   Use these distance representations and T1 and T2 for the times of the two trips.  Attempt to complete a rate ( time = distance chart for the first trip (horseman and troops) and the second trip (horseman and troops).  First, try to list relationships:

NOW PEEK!


Distance:
D2 = 6 ( D1

Time:

= T1 for both troops and horseman, first part of trip




= T2 for both troops and horseman, second part of trip


Rate:

Horseman rate is constant for both parts of trip




Troop rate is constant for both parts of trip

NOW PEEK!






       rate       (    time
  =     distance

	First part of trip
	Horseman
	
	T1
	D1 + 4

	
	Troops
	
	T1
	D1

	Second part of trip
	Horseman
	
	T2
	4 ( D2 = D1 ( 2

	
	Troops
	
	T2
	D2 = 6 ( D1


The rates are represented by ratios of distance ( time.  Try.

NOW PEEK!






      rate       (    time
  =     distance

	First part of trip
	Horseman
	D1 + 4

T1
	T1
	D1 + 4

	
	Troops
	D1

T1
	T1
	D1

	Second part of trip
	Horseman
	D1 ( 2

T2
	T2
	4 ( D2 = D1 ( 2

	
	Troops
	6 ( D1

T2
	T2
	D2 = 6 ( D1


3.  Use the rate relationships from the top of this page to write equations.

NOW PEEK!

Horseman:    
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Troops:  
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4.  Now solve.  Seek slick ways to eliminate both time variables T1 and T2.

NOW PEEK!

Hint at slick-ousity: DIAL the proportions from step 3 once clockwise. Or divide one equation by the other.

NOW PEEK!
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Setting the right-hand members of these proportions equal to one another, you at last have one equation in one variable.  Cross-multiplying, setting equal to zero, dividing everything by 2 for simplicity, and using the quadratic formula, you get D1.   From there, you can find the total distance of the horseman’s rides with little trouble.  The answer appears below.

NOW PEEK!
Horseman distance =   
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Now try for your friend, the general solution.  Let the length of the column be a and the distance the column moves be b.

NOW PEEK!
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Cross-multiplying and solving as a quadratic gives 
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How will the general Horseman Distance be represented?

NOW PEEK!
Horseman Distance = D1 + a + a ( D2 , where D1 + D2 = b and D2 = b ( D1  


Horseman distance = D1 + a + a ( (b ( D1) = 2D1 + 2a ( b 

 =  
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